This article uses a unique research design to statistically analyze how a firm's "public-private" network can shape its upgrading capabilities. Such a network includes a firm's ties to other firms as well as to associations, cooperatives, schools, and publicly supported institutions that aim to help firms innovate. We develop our argument through an examination of the transformation of the Argentine wine industry in two provinces that uses data from a unique field survey we designed and implemented in 2004-05 to statistically analyze the relative impact of firm-level factors, inter-firm networks, and ties to non-firm organizations and institutions. While inter-firm networks are vital to upgrading, institutions bring value to firms in helping reconfigure socioeconomic relationships. First, they can help firms improve process and product upgrading capabilities and "graduate" them to more sophisticated inter-firm networks. Second, linkages to institutions appear especially helpful to the extent they help the firm gain access to a variety of knowledge in different communities of producers. Governments can aid upgrading and competitiveness, especially in emerging markets, by building public-private institutions that not only offer supply-side resources to firms but also act as bridges across regions.
Introduction
Over the past 15 years, scholars of international business and economic development have increasingly found common ground in arguing that international competitiveness depends on the ability of a society to upgrade its firms and industries -a shift from lower-to higher-value economic activities by using local innovative capacities to make continuous improvements in processes, products, and functions. (Doner, Ritchie, & Slater, 2005; Ghoshal & Moran, 1999 , Giuliani, Pietrobelli, & Rabellotti, 2005 , Song 2002 ) While this work does deny not the benefits of liberalization policies in emerging market countries during the 1990s, it emerged in part out of the realization that high powered economic incentives and the presence of FDI and exporters alone were indeterminate in guiding upgrading. 1 However, just what these innovative capacities compose and how they come about are still subject to open debate. 2 The work on upgrading in emerging markets increasingly draws on evolutionary and relational theories of the firm. (Ghoshal & Moran 1999 , Giuliani et al 2005 , Perez-Aleman 2005 Firms create value incrementally through capabilities for continuous quality improvements and moving into more sophisticated products. (Dosi & Winter 2000 , Eisenhardt & Martin, 2000 Song, 2002; Teece, Pisano, & Shuen, 1997) In this view, upgrading is not simply a function of internal resources or freely floating knowledge. Rather, constellations of inter-firm networks and institutions help firms gain resources and knowledge as well as coordinate experiments in collective problem-solving. But it is less clear how the interaction between firms, non-firm organizations, and public policy shapes firm-level capabilities and knowledge diffusion, especially in emerging markets. For instance, although the quantitative research on networks has largely focused on firms in advanced industrialized countries, its recent attempts to incorporate universities, technology centers, and secondary associations into its models often emphasizes the ability of firms to access a greater variety of knowledge and resources via these non-firm organizations. (McEvily & Zaheer, 1999; Powell, White, Koput, & Owen-Smith, 2005; Provan & Milward, 1995; Safford, 2004; Zuckerman and Sgourev, 2006) . The mostly case-based literature on upgrading in emerging markets has increasingly stressed the importance of inter-firm relationships and business associations for information exchange and of institutions providing certain public goods, but it has rarely attempted to statistically measure the impact of different types of networks and organizations on specific firm-level upgrading capabilities analysis. The few recent exceptions are the works of Giuliani and Bell (2005) , Giuliani (2006) , and Stark & Vedres (2006) , which focus on particular combinations of inter-firm ties. 3 This article uses a unique research design that attempts to overcome the aforementioned data limitations and, in turn, offers a fresh perspective about the roles of public policy and interfirm networks in helping firms from emerging market countries acquire new upgrading capabilities. We argue that upgrading is driven primarily by the different public-private networks, in which a firm is embedded. These networks are the ties firms have to one another, to associations, to schools, as well as to different publicly supported institutions. In particular, we find two potential roles for these institutions that move beyond simply providing needed common resources, like training and research support. The institutions appear to help firms develop new capabilities and new inter-firm networks. As a firm accesses the services of different the institutions and improves its upgrading capabilities, it may become more discriminating of which institutions it needs and more reliant on other firms to learn. The institutions also have value because of the way they bridge different socio-economic and knowledge communities, which individual firms may not have the resources or direct ties to access. This finding is reinforced by data showing that firms may stumble in upgrading when they develop highly diverse networks on their own. In turn, the evidence suggests that governments can reshape existing networks and help build new, broad-based innovative capacities by the way they facilitate the creation of institutions that support upgrading.
Our research design allows us to control for industry and national factors while analyzing firms that come from different regions in a country better known for its dysfunctional institutions and social capital --Argentina. We examine the transformation of the Argentine wine sector, particularly the innovations in grape production, in firms in the two dominant wine making provinces, Mendoza and San Juan. For decades, both provinces produced large volumes of low quality wine and had virtually no international presence. By the end of the 1990s, Argentina witnessed a dramatic turnaround in fine wine exports, led by Mendoza's efforts to pioneer significant advances in process and product innovations. Given that such innovations are incremental and highly uncertain, a key issue for both firm strategy and public policy is whether firm-level upgrading was determined by firm-specific factors and location, per se, or by the set of ties the firm had to different types of organizations and institutions.
Our survey methodology and two years of field work has yielded a unique cross-sectional data set from 2004-05 on a variety of firms from different sub-regions (zones) in Mendoza and San Juan that measures: a) their ability to upgrade processes and products in wine grapes; b) their relevant demographics such size, ownership, location, and knowledge stock; c) the structure and strength of their inter-firm network; and d) the structure and strength of their ties to a variety of non-firm entities, such as trade associations, universities, and new public-private support institutions. In turn, we are able to specify systematically the relative impact of firm-level, network, and institutional factors on the upgrading capabilities of firms.
Section I discusses the transformation of the Argentine wine industry and the particular importance of coordinated, decentralized product and process experiments across firms and microclimates. In considering competing explanations for upgrading, Section II presents our hypotheses, paying special attention to the roles of inter-firm networks and publicly supported institutions in helping firms access a variety of resources and organizations. Section III discusses our data and methodology. We focus on product and process upgrading in wine grape growing.
Grapes are not only the key input for wine, but, as experts continually repeat, "account for 70% of the value of a wine." (Foster, 1995; Walters, 1999) Argentina is historically one of the largest volume producers and per capita consumers of wine in the world, but production focused on low-quality wine and grapes for the domestic market. Through the 1980s, the industry suffered under hyperinflation, negative growth, and heavy regulations, such as price controls and output quotas. Both Mendoza and San Juan had a few large firms, several hundred small and medium size wineries, and thousands of small grape producers, which were often propped up by each province's state owned winery.
By the end of the 1990s, the industry had undergone a profound transformation. Wine exports grew from a few million dollars in 1990 to 1.5% of the world market even at the height of Peso overvaluation to over 3% of the world market (including 4% of the highly competitive UK market) or over $480 million in 2004. These gains came not simply from comparative costs, but especially from consistent advancements in product quality and innovation. First, Argentine vineyards gradually improved the quality of their grapes, as varieties of high enological value vastly increased their shares of vine surface area -from about 20% in 1990 to about 43% in 2001. . Second, wine quality improved, with the vast majority of wine exports (85%) coming from fine wines and sold in sophisticated, competitive markets like the US, EU, and Japan. Average exports prices per bottle dramatically increased, and the top wine magazines were ranking an ever growing number of Argentine wines among the world's elite. 5 Third, the Argentine firms focused on producing a greater variety of new products, such as previously undervalued varietals (e.g., Malbec, Torrontes), "redesigned" varietals from other specialized regions of the world (e.g., Tempranillo, Bonarda), and distinctive blends. 6 Relative to San Juan, however, Mendoza became the leader of this transformation (Centrangolo et al. 2002; IDR 1998 IDR , 1999 Bocco 2003) . As shown in Giuliani et al., 2005a; Swaminathan 1995; Walters, 1999) .
Such incremental, relational-based innovation, however, is not necessarily forthcoming since firms, particularly with limited resources and backward histories, are less likely to invest, alone or together, in new capabilities and share vital information due to the uncertainty of future returns and the experimental process itself (Helper, MacDuffie, and Sabel, 2000) . The attendant problems of collective action and coordination are all the more exacerbated in Mendoza and San
Juan because of the decentralized industry structure and the wide variety of growing conditions, varietals, as well as firm sizes and strategies. 11 For instance, there are over 100 micro-climates across Mendoza and San Juan that can support at least 12 red and white varietals of medium to high value. . Despite some consolidation in the 1990s, grape production in both provinces takes place in thousands of relatively small vineyards, with ownership concentration very low and subcontracting reaching 70% of a winery's needs (see also Table 1a ).
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Similarly, Mendoza and San Juan still have over 680 and 170 wineries, respectively, that range from many small and medium size family firms and partnerships to some cooperatives to a few large diversified corporations. As of 2004, there were about 300 firms that exported wine, with the top five firms accounting for about 40% of total wine export sales and the top 20 for about 70%.
Recent research on upgrading and restructuring in emerging market countries has drawn heavily on social network theory to argue that socio-economic ties among firms are likely to help firms overcome the aforementioned coordination problems where market signals and contacts can not. (Giuliani and Bell 2005 , McDermott 2002 , Spicer et al 2000 , and Stark and Bruszt 1998 Inter-firm networks provide durable relationships that help channel resources and information, and in turn, help generate "combinatoral capacities" vital to adaptation in turbulent environments. (Granovetter 1985 , Kogut 2000 , Kogut & Zander 1992 , Uzzi 1997 (4), respectively, are more likely to achieve higher levels of process upgrading. H1-4b: Firms with a greater number of ties to other firms (1), publicly supported institutions (2), associations (3), and cooperatives (4), respectively, are more likely to achieve higher levels of product upgrading.
Notice that in the above discussion the variety of resources and knowledge appears to play an important role. Reflecting the pioneering work of Jane Jacobs (1961, 1984) , recent research on restructuring and development argues that firms can improve their abilities to learn and recombine resources when they are embedded in a greater variety of organizations and institutions that expose them to a diversity of information, standards, and technologies. H5a: Firms with relatively diverse networks in terms of types of alters are more likely to achieve lower levels of process upgrading. H5b: Firms with relatively diverse networks in terms of types of alters are more likely to achieve lower levels of product upgrading.
The role of diversity of knowledge and network structures, however, may be viewed in a different light when one considers the plight of backward regions attempting to break out of a long history of underperformance and socio-political conflict. A growing current in the development literature argues that relatively high aggregate measures of social capital and associationalism may obfuscate a very fragmented or balkanized environment, in which firms and individuals have dense local social networks but little contact with counterparts in other localities. In turn, broader sustained innovation can be thwarted without organizations and institutions that are more encompassing and help "bridge" the existing fragmented relationships between different producer communities. (Locke 1995 , Ostrom 1999 , Safford 2004 , Schneider 2004 , Tendler 1997 McDermott (2007) H6-7a: Firms with a greater number of ties to firms (6) and publicly supported institutions (7), respectively, with relatively high geographic diversity are more likely achieve higher levels of process upgrading. H6-7b: Firms with a greater number of ties to firms (6) and publicly supported institutions (7), respectively, with relatively high geographic diversity are more likely achieve higher levels of product upgrading.
To push this line of reasoning further, one could contend that the importance of different alters (e.g., firms, institutions, etc.) in aiding upgrading is their ability to promote affiliation . Hypotheses for the bridging value of, e.g., the alter firms and institutions, using affiliation networks would be the following.
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H8-9a: Firms with affiliation networks via publicly supported institutions (8) and other firms (9), respectively, that exhibit greater cluster densities are more likely to achieve lower levels of process upgrading. H8-9b: Firms with affiliation networks via publicly supported institutions (8) and other firms (9) , respectively, that exhibit greater cluster density are more likely to achieve lower levels of product upgrading.
Although we will not state them as explicit hypotheses, we will also test for explanations based on firm-level and location factors. Typical firm level factors are the presence of foreign owners, size, age, vertical integration, and the stock of knowledge. All of our models have proxies for these. The research in spillovers, diffusion, and clusters all emphasize the role of geography, including work on vineyards (Swaminathan 1995). 14 The above discussion also suggests that firms are housed in distinct sub-regions, with different social, institutional, and resource endowments. For these reasons, all our models include dummy variables for each one of the five zones (the four zones of Mendoza plus San Juan).
III. Data and Methodology
We developed and implemented our survey instrument during 2003-05. The design of the survey and the sample was based largely on 63 interviews with industry experts, policymakers, as well as managers, enologists, and agronomists in wineries and independent grape suppliers in San Juan and the four zones of Mendoza. Our survey instrument captured a firm's process and product upgrading capabilities, demographics, as well as inter-firm and non-firm networks.
Given the detailed, technical, contextual nature of our questions about firm strategies, practices, and networks, we divided the questionnaires into different parts to be filled out by relevant professionals at each firm. For instance, in wineries with vineyards a lead manager or owner responded to parts about firm demographics, sales, strategies, and employment. The lead enologist and agronomist responded to questions about production and product development and about relationships with relevant firms and non-firm institutions in the domains of winemaking and grape growing. For independent grape growers we repeated the same sets of relevant questions for a lead manager or owner and the lead agronomist. To administer the survey in 2004-05 in Mendoza and San Juan, we constructed an infrastructure largely from scratch via collaboration with a leading agro R&D and extension institution in the region, the Instituto de Desarrollo Rural (IDR). Their field consultants interviewed each informant in person for about one hour, using the questionnaire.
IIIa. Dependent Variables
Product Upgrading is a movement into more sophisticated lines of products, which can be defined in terms of increased unit values. (Giuliani et al. 2005; Giuliani and Bell 2005) We created an index based on questions asking the respondent to use a 5-point Likert scale to assess the extent to which the firm implemented such practices as introducing new and higher value grape varietals, emphasizing quality over cost, and increasing the production of grapes for high quality wines.
Process Upgrading is the transformation inputs into outputs more efficiently and carefully by re-organizing the production system (Giuliani et al. 2005) . We created an index from questions asking the respondent to use a 5-point Likert scale to assess the extent to which the firm implemented such practices as root cause detection, constant quality control, the latest methods of pruning, watering, etc, collective problem-solving, and the use of the latest technologies.
We conducted an exploratory factor analysis (Oblimin) on those questions that identified several factors associated with different aspects of product and process upgrading. Questions that loaded in more than one factor and factors with Cronbach's alpha lower than 0.65 were dropped.
Cronbach's alpha for the remaining factors ranged from 0.68 to .90. The two sums of the responses to the questions associated to product and process upgrading are the indices, as described above, measuring Product Upgrading (4-item, Cronbach's alpha=0.69) and Process Upgrading (13-item, Cronbach's alpha=0.86).
IIIb. Explanatory variables
We collected network data using survey responses from both agronomists and enologists where each firm was asked to identify firm (up to ten) and non-firm entities (up to five) with whom they interact, collaborate, and exchange information regarding specific strategic areas, such as product development, production/growing methods, technology acquisition, training, marketing, and exports. Respondents could choose from a roster of non-firm entities that we developed with local experts in the wine and agro-industries, or identify entities that were not on the roster. These firm and non-firm "alters" were validated and classified into the following six categories: associations (trade, peak level, etc.), banks, cooperatives, firms (wineries, independent grape growers, technology suppliers, etc.), publicly supported institutions (such as those discussed above), and schools (universities, technical schools etc.). Publicly supported institutions are largely provincial and, hence, firms have access to them within their own respective jurisdictions.
The construction of the network was performed by aggregating the relationships of the surveyed or focal firms to form a two-mode network consisting, on the one hand, of the focal firm, and, on the other hand, of different alter types. Ties were defined as any relationship between the focal firm and the alters. All ties were coded using a binary variable where a '1' represents a tie between any two nodes. All the analyses presented here are based on unique ties between nodes.
Out-Degree Centrality. Out-degree centrality (Freeman, 1979) captures a focal firm's exposure to the knowledge and influence of others (alters) by measuring the focal firm's total number of ties to other organizations and institutions. It was measured for each of the six categories of alters (firms, associations, publicly supported institutions, banks, cooperatives, and schools) by summing the number of times the respondent mentioned a tie to the given type of alter. This allows one to differentiate the relative importance of ties to different types of firm and non-firm entities.
Network Diversity measures the diversity of the focal firm's direct ties to different types of alters (i.e. firms, institutions, schools, etc.). Using unique ties to each alter type (according to the aforementioned categories), we calculated a Herfindahl index score for each focal firm that measures the diversity of ties to these various organizational types. We subtracted 1 from the score so that more diverse organizational type networks had higher scores.
Regional Diversity of network ties was calculated by examining direct ties to firm and nonfirm entities (alters) with high diversity across zones. First, we calculated the total number of ties for each alter and assigned the ties to zones based on the geographic location of the surveyed firms that identified the relationship. These zone counts were then used to derive a Herfindahl Index score for each alter based on the number of ties in each zone, which ranged from zero to one where a value of zero represents the same number of ties from each zone and a value of one represents all ties to the alter from a single zone. 15 Alters were ranked from highest to lowest based on their diversity score and the top decile was selected. Finally, we calculated the number of ties each focal firm had to these more diversified alters. This measure was calculated first for all alters and then separately for alter firms and institutions.
Cluster Density. We use an affiliation network framework (Kogut & Walker, 2001; Wasserman & Faust, 1994) to measure the cluster density of a firm's affiliation network. First, we identified the ties to all entities for each focal firm and selected alters (other firms) that also had a relationship with one of the entities identified by the focal firm. For example, if Firm A is affiliated with Entity Z and Firm B and Firm C also identified a relationship with Entity Z, then Firm B and Firm C were considered affiliated alters to Firm A. Once all alters were identified based on all the affiliation ties of the focal firm, we measured how many of these alters were connected with each other through an entity based on their own relationships (i.e. both alters identified having a relationship with the same organization). This value was then divided by the total number of possible ties between the alters to generate a ratio between 0 and 1 that measures the density or clustering of ties between firms that are tied to the focal firm through other entities.
To separate out the effects of different types of entities, clustering variables were calculated for the whole network and then separately for the six different types of entities.
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IIIc. Control variables
Zone. This variable measures unobserved differences associated to different zones. Firms were assigned to 5 distinctive zones identified by experts (Grand Mendoza, East, Valle Uco, South, San Juan) based on the firm's address.
Vertical Integration. This variable measures hierarchical control. Due to high level of asset specificity of the investments involved in grape upgrading, the risks associated with engaging in product and process upgrading would be diminished by the winery owning vineyards. It is a dummy variable that takes value of 1 when the vineyard is owned by a winery, 0 otherwise.
Education. This variable is a proxy for the firm's stock of knowledgeable elites; it is associated to absorptive capacity and learning capabilities (Cohen and Levinthal 1990) . Higher educated managers and agronomists are more likely to learn about innovative practices regarding product and process upgrading. It is an index that reflects the education of general managers and agronomist. It is calculated as the sum of a 0, 1 or 2 (when the person holds no degree, technical degree or college degree, respectively) for each general manager and agronomist.
Agronomist. This variable is another proxy for the firm's stock of knowledgeable elites, and associated to learning capabilities of the firm. Our interviews revealed that a firm's commitment to learning and experimentation agronomist is first signaled when it hires a full-time, salaried agronomist. Hence, this is a dummy variable that takes the value of 1 when the firm has at least one full time agronomist and 0 otherwise (whether part time or none).
Size. Size is measured by the area of the vineyard in Hectares. This variable is logged because it is heavily skewed.
IIId. Models
In order to test our hypotheses we created a series of linear regression models of the form: Due to high correlation between groups of explanatory variables, in some cases we introduced variables one at time and deleting the highly correlated ones (i.e., out-degree and cluster for different organization types).
IIIe. Sample and Data Description
A simple random sample of 200 firms was selected from a roster of firms that covers all the vineyards of more than 10 hectares and 600 wineries in Mendoza and San Juan. Of those, 174
firms completed the questionnaires. The 26 non-respondent firms were substituted by 26 randomly selected new firms of equal activity, size and zone of those that did not respond. In total we obtained responses for all the questionnaires sent to the firm from 194 firms (response rate 97%).
Two firms did not provide responses for certain parts and were dropped. We compared demographic data of our sample with data from the 2001 Census of vineyards in Mendoza and we found no significant differences between them. A description of the overall sample by type of firm and location is given in Table 3 . The descriptive statistics on our variables are found in Tables 4. Ownership is occasionally significant and positive, whereas Vertical Integration is significant and negative. We found support for the positive effect of ties to firms (Hypothesis 1b) and to publicly supported institutions (Hypothesis 2b) on product upgrading (Model 2.1, β = 0.23 and 0.5 with significant levels of 0.01 and 0.05, respectively). The same Model 2.1, also shows a negative and significant impact for ties to banks. We found support for support for Hypothesis 5b at the 0.10 level that node-type diversity for a focal firm's network is inversely related to its product upgrading (Model 3.1, β = -3.35). We also found support for Hypotheses 6b and 7b, with a significant and positive impact of being connected to the firms and publicly supported institutions with the most geographically diverse patterns of connections (Model 4.1, β = 0.40 and 0.62, significant at 0.05 and 0.1 levels, respectively). Regarding the impact of being connected to other firms via affiliation networks (Hypotheses 8b and 9b, Models 5.1-7), only the cluster variables related to cooperatives and schools reached significance below the 0.1 levels, but with schools behaving as expected. Cluster variables related to firms and publicly-supported institutions are both negative; but only the variable for the latter gets close to significance (i.e., p = 0.105). Table 6 Hypothesis 5a about the inverse relationship between the node-type diversity of a focal firm's network and its process upgrading has strong support at the 0.001 level (Model 3.1, β = −12.25).
IV. Results and Discussion
The results for ties to publicly supported institutions are more mixed. Hypothesis 2a finds support in Model 2.0, but not in Model 2.1 (when dummies for zones are included). Regarding the benefits of being connected to other firms via specific affiliation networks (Hypotheses 8a-9a), the cluster variables related to firms and institutions were negative, but did not reach 0.10 level of significance. Only the variable for schools was significant and negative (Model 5.6; β = -18.35, significant at 0.05).
IVa. Discussion
The first major observation is that typical firm level traits alone are not driving variation in upgrading, but rather a firm's public-private network is critical for upgrading. On the one hand, although proxies for foreign ownership and knowledge stock are the only firm level factors that are most often significant and positively related to product and process upgrading, respectively, their significance drops when the full network variables are incorporated into the model. This finding coincides with Giuliani and Bell's (2005) notion that absorptive capacity is not just a firm level trait but interacts with the structure of a firm's network.
On the other hand, a firm's ties to other firms and to publicly supported institutions, but not necessarily to other entities, such as schools or associations, appear strongly associated to upgrading, especially product upgrading. Clearly, a network discussion demands inclusion of publicly supported institutions, which in turn, steers the discussion of upgrading to issues of politics and policies. Moreover, as indicated in Tables 7a-b, institutions play a more prominent role in Mendoza than in San Juan, especially the new ones listed in Table 2 and discussed above.
But why do we see such variation in the impact and statistical significance of institutions, on the one hand, and inter-firm networks and location, on the other, particularly across product and process upgrading? One reason can be found in the nature of the institutions themselves, as compared to the other types of alter organizations. As Tables 7a-b show, since there are less publicly supported institutions and to the extent that they are important for development, then more firms with a variety of capabilities will be tied to them. For instance, the institutions that Mendoza created in the 1990s, along with Fecovita (a federation of cooperatives), have very high centrality measures, indicating that all types of firms, good and bad, find them useful. In turn, the renovated and new institutions of Mendoza may be helping firms in acquiring new skills and information, but the diversity of membership washes out the net average impact on upgrading measurement. Moreover, given that inter-firm network ties (in the various ways we measured them) are more consistently significant and positively associated with process and product upgrading than a firm's ties to institutions, it appears that institutions may act as an entry point for more backward firms to acquire new capabilities. As the firm advances in its upgrading and connects with more firms, it "graduates" -becoming more discriminating in its use of certain institutions and more dependent on its inter-firm network. Indeed, more refined information would likely come from other firms than large, more encompassing institutions.
Given the cross-sectional nature of our data, such an explanation would imply that the relationship between process upgrading and the number of different institutions to which a focal firm is tied (i.e., the Out Degree Centrality for Institutions) would curvilinear or have an inverted-U shape. Firms with low upgrading would not have accessed the services of the institutions.
Firms with medium levels of process upgrading would be actively using different institutions to learn more. And firms with relatively high levels of upgrading would need ties to different institutions, as their better capabilities allow them to focus on just a few services. To check this, we regressed Out Degree Centrality for Institutions on Process Upgrading (Upc) and the square of Process Upgrading (Upc²). We then used these results to estimate the curve found in Figure 2 .
Although the P-value for Upc² is 0.13, the addition of Upc² improved the fit of the model and the sign of the coefficient was in the anticipated direction.
17 Hence, these results are not determinate but suggestive that inverted-U shaped curve in Figure 2 is consistent with the aforementioned argument.
This may not be surprising. Since the pioneering work of Gerschenkron (1962) , scholars have found that firms in less developed societies have less voluntary ties that are collaborative.
On the one hand, public institutions constructed under certain conditions may help firms and new entrants form new collaborative ties with others and increase the social embeddedness of economic activity. (Tendler 1997 , Ostrom 1999 On the other hand, rich, relatively autonomous socio-economic networks are often considered a sign of economic advancement and greater technological sophistication. (Saxenian 1994) A second related reason is that publicly supported institutions may be particularly important in helping firms access knowledge and contacts beyond their locality. To the extent that product upgrading depends more on extra-cluster knowledge (Giuliani and Bell 2005) than process upgrading, then these institutions may be acting as such channels in two ways. In creating relevant data bases and providing such services as R&D, training, and export promotion by integrating a variety of knowledge sources, the publicly supported institutions indicate to firms international standards in product quality and variety (Messner 2004; Sabel, 1994 Sabel, , 1996 .
Moreover, the relative value of the institutions appears to be in their ability to act as "bridges" and bring together firms from different communities (Burt 1992 A third reason for the relative value between inter-firm networks and ties to institutions concerns the type of knowledge needed for process as opposed to product upgrading. Notice that the aforementioned arguments rely not simply on the structure or composition of networks but also on the type of knowledge that the firm accesses. Recall that Sorensen et al. (2006) suggested that a firm accessing socially distant sources of knowledge was not particularly beneficial when the knowledge was highly tacit. The research on wine and grape upgrading often emphasizes how process upgrading is more contextualized by a firm's location than product upgrading, which may be less complex applied information such as product standards and international market niches. (Giuliani et al. 2005 , Walters 1999 ) The statistical results show that while a firm's number of ties to institutions is generally important for process upgrading, the value of the institution gets washed out when controlling for location. But inter-firm network measures have a consistent positive impact on product and especially process upgrading. Moreover, the inverse relationship between a focal firm's network diversity and upgrading is more pronounced for process than product upgrading, as the variable's coefficient and significance is much greater for the former than the latter.
Taken together, these results suggest that process upgrading is very much driven by a firm's local socio-economic network and that the relevant knowledge is locally embedded. That is, even if publicly supported institutions are important entry points for a backward firm to learn new methods of process upgrading, as it advances, the ties to firms in its own micro-climate or zone are even more important sources of process upgrading knowledge and demonstration. As Giuliani et al. (2005) , Perez-Aleman (2005), and Walters (1999) argue, since process upgrading in high quality agricultural based industries is more contextual and fluid in the application of new practices to local contexts, it may demand more intense, direct, continuous information exchanges that are more likely to occur via ties to other firms than, e.g., ties to institutions or associations.
But then is location still just a proxy for proximity and endowed natural resources? The evidence and the research suggest not, but rather that inter-firm networks and institutions may co-evolve.
Viewing location as a constellation of organizations and institutions can be seen statistically in two ways. Notice, for instance, how the R-squared parameters jump when network variables are added to the models with the location controls. Tables 9a-b also show the different types of network indicators per firm surveyed for a given type of alter (e.g., association, institution, etc.) organized by zone and province. An analysis of differences by t-tests shows that firms in these different zones and provinces continue to be embedded often by very different types of public-private networks.
This evidence coincides with the growing research that locations are composed of a variety of market and non-state organizations as well as public institutions, in which a firm is embedded. (Locke 1995 , Herrigel 1996 , Tendler 1997 , Stark and Vedres 2006 These constellations of public and private entities have distinct socio-political histories that are slow to change and continue to structure and mediate the flow of knowledge and resources for firms. The stickiness of local public-private networks has been especially noted in developing countries undergoing massive reforms, such as in East-Central Europe and Latin America.
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The key issue is how these constellations might change. Although the data presented in this article is not longitudinal, the evidence presented about the differences between the zones and the provinces suggests a role for public policy in inducing new types of upgrading. As discussed in Section II, Mendoza became the leader in wine and grape upgrading, relative to San Juan, in part because the government's efforts to collaborate with a variety of sectoral associations from different parts of the value chain and different zones. We see that today upgrading is highly associated with being linked to firms and publicly supported institutions, particularly those that help firms gain access to knowledge, resources, and contacts from outside their particular localities. As suggested in previous qualitative research, associations, in contrast, were less helpful since they were symptomatic of the historically balkanized socio-economic landscape.
Tables 9a-c also suggest that the average firm in Mendoza has statistically different, and perhaps richer, network composition than those in San Juan, especially when considering ties to alter firms, institutions, to those with the most geographic diversity, and to those relatively higher bridging traits. Given the specific policy focus of Mendoza in the 1990s to build upgrading institutions and services with representatives of the sectoral associations, the evidence suggests that governments can alter the constellation of public-private networks not only by simply expanding the supply of institutions and services but also by constructing them in ways that help them act as social and knowledge bridges. Indeed, the spillover effects may also fit within the framework of public-private networks. For instance, as shown in Table 7b , many of the institutions and firms with the highest centrality scores are those with direct ties back into
Mendoza. Hence, upgrading may well come from policies that not only liberalize the market but especially help reconfigure the ties among firms, non-state organizations, and public institutions. (Stark and Bruszt 1998) .
Concluding Remarks
Research on development, especially upgrading, has increasingly drawn on evolutionary theories of firms and concepts of the social embeddedness of knowledge creation and transfer. Yet as much as these literatures have helped steer the analysis of competitiveness toward an appreciation of inter-firm networks and supporting institutions, they have tended to under specify the impact of these variables on firm-level capabilities, and in turn, left unclear the role of public policy. Part of the problem is due to the difficulties in collecting systematic data in developing countries for parametric statistical analysis. Also, with a few exceptions, research on networks and organizational capabilities often overlooks the role of public policy and especially the ways in which a firm's ties to both public institutions and other firms can interact.
This paper has attempted to specify the impact of different network structures and of different types of organizations and institutions on process and product upgrading through a unique research design. First, we found a close natural experiment -the transformation of winemaking and grape growing in Mendoza and San Juan. This transformation demanded complex coordination of inter-organizational experiments in process and product upgrading. It appeared that Mendoza's ability to pioneer this change hinged on a new approach to public policy -one based on inclusive, public-private institutions that offered assistance to firms in coordination, learning, and contacts. Second, we designed and implemented a survey of relevant firms that could measure upgrading, firm-level demographics, and firm ties to other organizations and institutions in the two provinces. We analyzed the relationship between these variables for process and product upgrading in the production of wine grapes across vertically integrated wineries and independent grape growers.
Our findings support the basic premise that firms are embedded in public-private, and not just inter-firm, networks. We have found that not only inter-firm networks but also publicly supported institutions do indeed have significant, positive impact on a firm's upgrading capabilities, especially in product upgrading. The particular impact of institutions appears to be introducing backward firms to a whole new world of standards, skills, technology, and relationships that they would not have access to otherwise, and in linking firms that do not already have ties between them. This point is notably salient given two types of supporting evidence. On the one hand, the curvilinear relationship between process upgrading the number of ties a firm has to different institutions suggests that as firms access the services from different institutions and improve their capabilities, the firms become more discriminating of which institutions they need.
On the other hand, the combined evidence that upgrading may be inversely related to the increased diversity of a focal firm's network but positively associated to being tied to alter firms and institutions which themselves are geographically diversified suggests that the search for diversity may be better managed via a "one stop shop." That is, smaller, resource constrained firms, such as those typically found producing grapes in a developing country, may not have the capacity to manage a very diverse network but may be better off accessing a variety of contacts and knowledge via third parties. Moreover, the evidence suggests that while inter-firm networks are particularly important for process upgrading, firms continue to be embedded in distinctive constellations of local private organizations and public institutions, which greatly shape ones access to knowledge and resources.
These results call for further research in two major domains. First, scholars must find more systematic ways of linking public policy and institutional development to the social roots of learning and technology transfer. In particular, the fact that the most central and bridging institutions associated with upgrading improvements were the products of specific policies of the Second, although this article did not directly address the impact of global commodity chains and different types of firms on upgrading, our findings hope to contribute to the growing research on the interaction between global value chains and local network governance Gereffi et al, 2005; Giuliani et al. 2005) . For instance, a key concern in this work is the way certain firms become technological and knowledge gatekeepers. The evidence in this paper suggests that public-private institutions can be constructed in ways to improve knowledge diffusion and limit the monopolization of any particular set of firms. *Ratio of the SME manufacturing intensity of the province as compared to the national average. Measured by UIA (2002), using OECD methods. The North Region is the omitted region. Standard errors in parentheses: *** if p-value < 0.01; ** if p-value < 0.05; * if p-value < 0.10. NB. The letters following each mean indicate the zone or province from which the mean is different at the 10% level; those in bold at the 5% level. NB. The letters following each mean indicate the zone or province from which the mean is different at the 10% level; those in bold at the 5% level.
